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(54) TORQUE GENERATING EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a torque generating equipment 
of high efficiency and high torque which uses the magnetic energy of 
permanent magnets. 

SOLUTION: This torque generating equipment is provided with rotors R1, 
R2 having a plurality of salient poles 130, 230 having permanent magnets 
132, 232, respectively, rotors R3, R4 having a plurality of magnetic 
material salient poles 330, 430, stators S1, S2 having electromagnets 
150, 250 which are annularly arranged in parallel on the outer 
peripheries of the rotors R1. R3 and the rotors R2, R4, respectively, a 
rotating shaft 60 which rotatably retains the rotors R1, R2, R3, R4 inside 
the stators S1, S2, and current control equipment 40 which supplies 
exciting currents to the respective electromagnets 150, 250. By 
successively exciting the electromagnets 150. 250, a rotating force is 
applied to the rotors R1, R2. Different poles of the electromagnets 150, 
250 apply attractive forces to the magnetic material salient poles 330, 
430 and assist rotation. 
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THO*MBB»*3W#*tU SSlRtflS3©D-*R 

i , r 3 aj$traFi*j©@te£mrrs £ t**r*s. 

[0 0 2 9] £#, IB 1 ©Xx-iS' S 1 nsttsg 
51 5 0©3-r;H 5 4^(DmffiM.WL&W&X.Z>9'( 3 

>^«> JB i ©^t— ^ s i oa» (jgioxx-^s 

1 fc«W-SftTV>**W51 5 OCDW nKi^TjeS 
D. (3 6 0/n) * *fcttD#*.S&Ba** 

5. Ltztf-oT, Z.<D$mi&&\Z&^X1&%& 1 ©7.x- 
*S l©g»n=l 2T*S*»6, ±IB©UiB^©«t^tC 
(360/12) = 30° «l:8WiSft5Xf-i'«* 
151 5 0*i$fK#fak:«j01M.TV»< 
fc't, ^©HHK*fiS51 5 0£199iM.Tfr><2rffltt. 
^S©p-^|eIK^tLfc^t>T^ii>ntfJ:V^£H 

[0 0 3 0] ±IBittW©+T?«, I1©D-^R 

i o-tn-tnogea 1 3 0 atiis cattsnfctffi? 1 
5 0 tmm^iLfzt^izmmmm^ 1 5 o*«jd»^ 

«.«5S51 5 OfC&^ffil 3 0^ifilT^<i©iiS 

te^sfflLfco, tiei 5 oommwmp^ s>y* 

/1 9 ^ -9 £ bXHiMtt Jttft b Ac 0 T4 C. L \z 
«>o fbT. P-^R10EHKft**ttl-r<5l»Cia<Eft 
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•tr >+»• 8 o (Dthjjmm^vmmit&ftzmrz? <t o 

[0 0 3 1] ^CD^cDffiWHJg^iCO^Titt 

I KttJS-f S„ HTt^^tlTV^^^tC, ZKD^SUf 

titers hji^f8£gis«. mmcDHss^cofccDtjt 

IlRl)!S2ffln-^Rl, R 2 <75#tJ&75W<E 

s a -r^-^. mi©^ss^{cfeoT«. m&tffii 

II 30, 2 3 13 0, 2 
3 0 £fi&ffc-r&fc&©*XE& ; 5 1 3 2, 2 3 2 /^tattS- 

2, 2 3 2Kttx.T, fglRtfff^CDD-^R 1, R2 
©F^C^nm^©*^^ 1 3 2 ' *5EiSftTU 

So 

[0 0 3 2] Z.ft'pQnffi'VKDfciKffiB 1 3 2' [1 f 

j&ffcStlT&O, [ilfett6 OKtfcJ? £ftT\ -?-<7)M«tC 
fglRtM^CDd-^R 1, R2#^ti-en&igLTE 
B^tlT^S. 0 7JC$>oT«. 7k^a513 2' 

MZtlT^&o D-^371 2 0, 2 2 0B 

^•ftihmtunxm^nxnK>. *>\mEi 32' 
(D&mmzmmznzm 1 ©n-*- r 1 R^t^m 1 

3 0 teNWc, %.tz*J\ffiG 13 2' ©#$SgB{C®«£ 
ni>I2©n-?R2Ryt^l2 3 OteSW'SSfc 

tSj&D. &3!«i 30, 23 0 (Dmmz^en^n^iK 

m^B 1 3 2 , 2 3 2 SRttS&Bj&i&^OT!, &n— ^ 
Rl, R2CD;fS/&£ffia<tf £££^T£3„ iintCj; 

[0 0 3 3] £®«fc3fcMem*JS»«iJI&**Wc 
£#TS#3fe^i©geiC&oTfc. *^fiS513 

2 • *»6»msn*«3ittt«-n-^R 1, R2©*n j e 

tlCD^® 1 3 0, 2 3 0 rtTjfigrTSSbi&tti&B' 1 5 

o, 2 5 o KftttTJGOfc^nstfre, awBttsi 5 

0, 2 5 0£M9ra9ll&TV><z:&CJ;<3T. MIH^ 
1 3 TiSISI 6 iCPWrBWI Isfc® & HtitO 

fpffl$illl£#irs©-e;&s. 

[0 0 3 4] 

[%km] &t~< z.(D%m<D-mmm\z%^,y-)V9^ 

KMfcoUT, ia8~Hl 0^#H8LTUuB^-rSo 08 

tHrflMEU B9ttH8©IX-IXIfc&>&.I.fcfc«eiT* 
So &*S, im^EI^T. #ffffi©E!l~l3 7l::EI^L 

fc«re*«5BWo* i 2 ©n«sgK^fc>s 

So 



[0035] z.<Dnmm\z%z> h;i^5££gBG«, i 

fcLT, IlWi2©Xf-^Sl, S2t, ^n** 

n©x^-^ s i , s 2 h<om\zm%totsMm.ftm&£. 

3t, ^2Rt>*^l4©D-^R2, R4t. ^ftibSriR 

ttfS^r-i x>^5 o otmtus. nsi&cnB2 
<Dx^-i? si, S2H fwnxf- ^fiyroa®^ 

51 5 0, 2 5 0£WI<T^S„ &l&tf^2© 

d-^ri, R2it *n-fnEME«**«jsjc-r*6tt. 

©;*AE£51 3 2, 2 3 2£B*.Tt^S. fc*5, ±827. 
r-^Sl, S 2S«j£r«#*851 5 0, 2 5 0^ 

[0 0 3 6] ST. S§175Sm4©D-*R 1~R4(C 
5HTR«t5. »l»tfI2©0-i'Rl, R2H 

*ft-eniiiiEtt6 o trB^$nfcP3ist*iop-^nT 1 

20' , ^n-^3712 0' (DftmWWlZft^X 6 
0° Ky^TERSn&sk^JHffil 3 2, 2 3 2, Rtf 
■€-ne>*^fiS5 1 3 2, 2 3 2 ©&*©fl.Mffll$SfflKH 
t«nfc8tt#^l s 13 4 I 2 3 4£{f*_T^S„ 

[0037] 0-37=17120' tti»tt>an««©aBt 

lHg*tt6 0 (C^^tlTH^SrfBSf S^-^CD 

-^37120' ©*Wf tC. <E"©fi##ft— 

fflfctto T6 0° fcf y 6 flBf ©D3»36*»*i- SttTV* 

S. D-^37120' (DS#^(6]ffi«g|5tC«, 

*ny)m%fa\zm&~m&izmfzntzwwt*iJtsZi£ 
o' <»~i^\zmttzntz&m^<Dtt?n\z\m35W 

TH»$nT^S„ l2|80DS^-{Ctt. &*;!\J&513 2 
(cot^T, D-^a7i2 0' cit^WSiic, n 
-^37120' *»&*ft&«**N«£fcSJ:'3fi:E« 
£*ITV>S. — D-^37120' ©fMgeiciaw- 

snfcDaao-tn-^nKittra i; < it^#:«cD*^ffiS5 2 

3 2^0»$nTV^S. 08fC$>^T«, ^^52 3 
2 l^ti€nn-^37 1 2 0 * i:gt5ffl*!Nli;, 
u-^371 2 0* a»6«n&fl!W*Stt££*J:'5l;:E 

isnxt^. -r&fcs, n-^nT^o' \zwtft*> 

tlT^S*^5 1 3 2 t.ik!HffiS2 3 2 ttt, o 9 
37120" CD^fiiJ^moTI^ffltE5U$nT*0, 
SVMC«14EB*Wj:S ^ t K&So 

[0 0 3 8] ±E*^.W51 3 2Rtf 2 3 2CDi*W 
^«©®Kltt, BSttflc^y Fl 34, 2 3 At^tl^tl 

^7M 3 4, 2 3 4 «&7i<AB£E 1 3 2, 2 3 2* 

*M&zn%WM<Dm&*w*&L-Tz>'bv>x. m^ttwse. 
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7F1 34, 2 3 4 (DO— iS'R 1, R 2 ©g;£[6]©)».$- 

«, wibxt— ^ s 1 , s 2 fc-£$*i*vvfna*©«8 
5150, 25 o*JB«snfct*»c, *-ftSK+#« 

«C»oTB. -«il/T4Htttt#-^y 34, 2 3 
4<Dmfr&M*.U~Z7iM£U2>&.5\ZL1Z. fci5, 09 

4, 2 3 4©P— ^Rl, R 2 ©(fcjfrftfr £> JlfclWiSflg 

«, X^-^ S 1 , S 2 ©«fi&5 1 5 0, 2 5 0 
Ufc£*fc£©*ffl*#fc#*fc*X«51 3 2, 2 3 
2 1 5 0, 2 5 0 tOW©fiS^^JR^L- 

T*S. fc«U C<0«ftatt#MH134, 2 3 
4«^ttl«*»jaW*Ci:tt, *389!K:HLT&«©t> 
©T«&t^<, 

[0 0 3 9] Sl©a-^R10^11 3 OSflWrTS 
1 3 2 RDWWfc-^ F134H 08 \Z*T 
£?\Z. ffifol 5 0 a, 15 0 bK«koTJ##£ft, M 
BafiStt^'Ny h* 1 3 4tc#iI£nfctf><!=^©P^^'b 

0fc«koT5»t3na. «2(Dn-^R20^i 
2 3 0*mm-2>*.!KffiE2 3 2R0«tt#'\7 F 2 3 
4tt, |qtRK:MHR2 5 0 a, 2 5 0 bl:<koT^ 

n, *&*s*2 4 oKj^TSRWsn*. una. 

B85 1 3 2 , 2 3 2, fttflBtttt'W Kl 34, 2 34 
ifin—jr R 1 , R 2 <Dmk*\z&fo1i^mmizEWtmto 
S^I:J;oTD-^3712 0' *»6WWrs©*W 

[0 0 4 0] *ftfn©fWR15 0a, 15 0b, 25 
0a, 2 5 0b(l *AJ&513 2, 232. fflt*A 
?F1 34. 2 3 4Stftfcn-^Rl, R2©fl-JI^: 
©(MR. 6 0° tfy^T&ttl 3 0, 2 3 0 tc 

§«15 0a, 15 0b, 2 50 a, 2 5 0bCli 
2 0 ' ^©Htf&BtOSDT^fiE^nfcrt 

fc»3M«fc«k »5**J85' 1 3 2, 2 3 2, 

h* 1 3 4, 2 3 4tfl*n j &\U—9u7 1 2 0 ' (C 

BB©J:3fc*MSftl 4 0. 2 4 0 ICckSB^te^gTfc 

a. *mffim<D£oizm®)mtemi£^&&i%m-f 

1 4 0, 2 4 0 2rfflV^i^Stt^V>o 
[0 04 1] #(C, Jg3StfS40D-^R3, R 4 tC 

■^-ciftgn-r-s. cne>©o— ^R3, r4H, 

nBSR^5«©P— :?P7 3 2 0, 4 2 0, RrPE-OttJS 



0, 4 3o*fetw. tdtan-^Ri, R2tra« 

|;, §D-^373 2 0, 4 2 0©^{BWtCti6 0° 
bf«y^T6fifr©iaSS*^J«3nTi5D, lift &©!!!]» 
©■?-n^nHWgB*^aS 1 3 2, 2 3 2 tw^y 
HI 34, 2 3 4£Z&*-fo£LrcBtt-*m : &GTZ> 
^13 3 0, 4 3 0 *»«HM!l*©lLi[©^a*ffl ViTH 

[0 0 4 2] ®3©P— 5>R3C^ffi3 3 0«, MS\Z 
^T«t3lC Stg3 5 0 a, 3 5 0 b tCj;oT#5j#£ 

n. Mia^@3 3 oKi?»3nfcif>£-€-©M*S;^sta 

Da*nIfilt$tlTV^^-y ht*»63te*UHS*3 4 0 
\Z£-oT$kffi2nZ>. ^4fflD-^R40^g4 

3 0H iICiaS4 5 0 a, 4 5 0 b K <fcoT$&£ 
ft, H«K:»*Sa4 4 0lcJ:oT!R»sn*. £©£5 

&«i*fr*©tt. ±?sL/cfgi;&tf!g2©n-*R 

1, R2CHLTtPI»©Iftl:J:5. Lfc^T. £ 
"f bfcfg3Ri[>*fil4©n--^R3, R4{dt?^T^© e k 

^•rewi.©»e©B«*a*fflt»*^tt>T?*4%)©T 

[0 0 4 3] £43, ±SE©&$S1£3 5 0 a, 3 5 0b, 

4 5 0 a, 4 5 0 b «MfBSS 1 RU^2 CDP-* R 1 , 
R2KL/BV>Sft5»Kl 5 0 a, 15 0b, 2 5 0 a, 

250b £-€-ft-enn*©*j£*#UT^*a*, -en-e 

H8kl4S^T, S1S3 5 0b©rtg 

«. imeW6 o©^g^BS^b<^sj;5^^nT 
v»-s. ) 

6t±K^LfcSBl71S*B4©D— l~R4«tflStD(t 

(te»naiHiett6 0 *p— ^©ffi#fi«©**Pt 

6 0a ©£«CH:X^— y- 6 2 ^645 
^1/TI300- ^R3«$fl, SjfcL&V**— m 

©H3e*a*t>-3TiHM6tt6 oicaaaians. * 

gg|56 0 a©#«fctt3rrSBlfttf*2©D-*R 1, 

R2*tfitg$n, ^-rx^— y-6 2^7^64 
^LT^4©p-^R4^^$n, -wen*-*? 
(DmmLu^m^mz^xmmme oizmmzn 

•5. ±|B©X^— ^6 251^7^6 4«. m 
1 75Sfg4 © P— ^ R 1~R 4 ^ft^ftHHEftt 6 0© 

mjjfaiz^T&wfc&TzittbizmiztiT^zmi 

V>. S&» *&K«fc-3Ttt, Sgl715Sf§4©P-*R 1 
~R4<h[Hieia6 0 t^tJlHlK#:©^<y-5-y^A*7 

[0 0 4 4] ±gH(Utett6 0«, 

0 0l:@iSnfci§9 0, 9 0(Cj;oT, HidSffiC 

^nsntt^. «S9oo)gsii ehewbrihue 
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[0 0 4 5] ±|B^r-v>^5 0 0«> JttfcWWW©* 

an«tti:**4nfci»5 ooat, -topoSHWPa" 

Sffljh-r*»K 5 0 0 bii%ffiZ.Xt3.Zo &««5 0 0 
btt, faU5 0 0 cK«fc^TfflERtR5 0 0 afcSMSS 

[0 04 6] 'A\Z, ^1S^2©Xt-^S1, S2 
iCtDHTKWTS. ll®Xf- *S 1^2 0 

Xr-i? S 2 ©flWSSWbTV**©"?, 
£ ^ITttit LTfB 1 ©X7-^ S 1 KOWTifr'**. 
fg 1 <D7,J—^ S 1 tt, ^fEy-v->y5 0 0CDHHBB5 

0 0 afflWMl:iftoT3 0' fc^^TBB&Sttfcl 

2 ffi©«$i5 15 0 £W 

[0 0 4 7] 5 0lt 7— 1 5 2 

*r<Dt\-m\zm®2tltca-()ll 5 4, 3 5 4tA^ 
£4S. -^©3-TJP3 5 4 (fg2©XT~-*S2 
JC$>oTtt3'f;i/4 5 4. ) t*a^r©*KlCfflVi*fc«) 

[0 0 4 8] 7-Vft-15 2lt 3715 2 a, 1 
5 2 c <h, ^-n<=>©37 1 5 2 a, 152c£iiT5 
3-^1 5 2bti^&0, 4#tl/T3?tt»aWt 
LTJ£fifc£ttT^3o 37152a, 15 2clt 3 — 
i7 1 5 2btlai;50 0 d(C«toT@«$nTV^^ 

[0 0 4 9] 37 1 5 2 a, 1 52clt -^tlfn^l 
©O— ;?R 1©25@1 3 0, i3©n- ;?R3©?£1&3 

3 0tS«Mlfi)b#SJ:5fciBSSti» &*^r— 

5 0 0©flHSB5 0 0 a©rtJS$Jffifc*fL-TH5££nTV> 

-5 (*iijis«TttH)e^atUTfai; 5 0 0 e zm^x 

Il©o-^Rl, Sg3©D-^R 3©^£m9Bif 
iptc, 5 0*qRWcK»ans. ±823 7 1 

5 2 a, 15 2c, 1 5 2 b tiE>#Jt-t*M£* 

&3-f;H 5 4&B«l/&£*fc:*8B51 5 0Tt^ 
n*«*«*ffiO*BWO«»5 1 5 O^lHlO^^t^ 

[0 0 5 0] ^Z^Tz^viZ. !B2©X7-^ 

S 2 %>H8»C*$nTVi-&t*5 0. ±13^10X7—^ 
S 1 <hll^©#lefc£WLTV>S. i2fflXf-^S2 
«. iJI3^1©X7— ?S 1 t.W\&®£.t£2>^\Z. HI 
6 0 <D$fcm^fCR^©PB^£P§TT, tS^OT—'yy 
?5 OOCDm^-5 0 0 aOrt^fliMCt&oTJRDttttS 
tlfcl 2»ffltIE2 5 O^Sft-S. ^©^2fflXf- 



*S2£*MET<&«-*«e2 5 0©7-Vft-2 5 2 
«, ^©372 5 2 a, 2 5 2 c tf J £tl J 6tlf& 2 ©O- 
5>R2%.tf%4<Da-5'R4<D$m2Z 0, 4 3 0iS 

[0 0 5 1] »^ 5 0 0 ©-*©ii 5 0 0 b l: 
tt, 38##5 3 0 *^lxT®«*!lffll¥gkO-WT** 2 

l/>ffo 0 0 ©-#©«& 5 0 0 b*»6g8m-r*0<BWl 
6 OWjffigBfCtt, HSty H 6 2 0 "cfcoTj'tefctRe 1 

o at^n-^ns^sn-c^s. 

[0 0 5 2] ftir>-*6 0 OtLTIt JBty-f*— H 
(LED) t7* h h7>^^*a^«TS3t©W*l 
£&ffiT3^7©ir>1f£tefflLTV>£:^ ^ntcP 

3t«6 i ott, ±tB^-fe>-y-6 o o©m^*iue$ft6 0 

©|Hl*gftK:«:i;T»J«rrsfc«>oh'J^*4-A*'C<« 

£0 1 0 IC^-To 0 1 0 ©jgft1£6 1 0 *©fl.fl 
&teoT^e^7fC6<@3f<D^g^6 1 0 a 

nxfeo. j:n6«»«fiiE©3frfe>-y-6 o o©§^sbjc^ 

tlT^S. &£jB8l°6 1 0 a©4>'£>ftteK«3 0° 
feZtlX^ZOX* )t-fe>1^6 0 0«Hie#6 0^3 0 

• @e-r*tet*>*7*itos-r^ticA*. ire 

©n-^Rl, R2©^S1 30, 2 3 0*«Sfr|H«E^ 
lftlC!»§l*n*«l:'5ift«ft**#Aafc«6Kif4, SB 1 » 
tfS 2 ©7.7-^ S 1 , S 2 *ffif&T2>mffi6 15 0, 
2 5 0©B2l^t!-y7. T^t>Sd©SIM^J^V^T«3 

0° mzm&®ffifrznmi5&wK>&z.x^<&mw& 

SW. tW:J:0, 1151 5 0, 2 5 0©3-f;H 
5 4, 2 5 4K«*&Sn4liMB««l»4, 3 0° ttfcJHJfc 
HI*£»I^KI»*-rSfl«fl5 1 5 0, 2 5 0 

[0 0 5 3] BL±gftWbfc«^tC«toT. 

h;i^?8£&gG«tiffl©3S i ©2«t»ttfc«* 

5©T&£<, fgi;&tf!B2©X7-*S 1, S2 

*m$LTz>&nms 150, 250 {ztthx&i&znz 
famnm*Ev>&o\zMm?&fr\z^\,^x\tt<»m&* 
mmmytme 1 0 t)t-fe>D-6 0 0 tona^r 

■&lc«J:*[HHEtt6 0 CD®CfttttB^a*»6»5n*ttl* 

(Dm^m^tzTs^ y?->>?mmz&~Dxm*<nmmx 
^-e#-sfc©Ta&^>. $.fz, o©[5]teA^tti 

fatbtfc, #^S6#JT09* Lit *>©©{&, iGSX'f 
y7 #l©n-i?Ux>3-^ l !:S'Sfflt5ut^ 
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[0 0 5 4] 

[oo5 5] aa««5oR««3ft»?an*«HE* 

c n e> a - 9 © $m & mast & wtm t m mnms © m 
mt<DWz^t<omn.mm\ti*m^.t^(D-^. mt&m 
i mm 2 (du-9 t.w>wmm5}iv>T%\zftmtz>ffim. 

[0®©fB?W<eltt<W] 

[El 1 ] *5fiWO— ll*»18K«to* h)l?&&£9<» 

[El 2] #J8«C-*»»ilctM35 Wl^SS£S«© 

[0 3] *56i«(0-iafi»«fc«to* h;P*5fi±««© 
fPfflSr^t^^© 1 
[1214] #£W<0-|«fi»ffiK«to* W^»£*B© 



f^ffl £*T0^© 2 Tab-So 

[0 5] #585!©— 
ftUBSS-TB-t-© 3 T**. 

[06] *5BW©-*K»JBK«fcSh;W^5i6&i6«0 

[07] *mmw&v>nmmm\zmt>2> bw&ss&m 

[08] #$69!©— ^ISfllKtfcbS h;i^f££S«©1ff 
[0 9] #»!li©— 

[010] *58W<0-iafiWK:«fc* h^^^set' 

m ^ e>n5jiftiK©¥K0T&s. 
[f$^©i»93] 

Rl, R2, R3, R4 
S 1, S 2 

3 3 0, 4 3 0 
13 2' 



13 0, 
13 2, 
1 3 4, 
1 5 0, 
15 2, 
15 4, 

6 0 

7 0 

8 0 

9 0 

5 0 0 

6 0 0 
6 10 



2 3 0, 
2 3 2, 
2 3 4 
2 5 0 
2 5 2 
2 5 4 
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[01] 
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[02] 



U1 





[0 5] 

U1 




[07] 
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